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organic solute and autotrophs that derive energy from ammonia and
nitrite were presented.

Molz et al. (1986) and Widdowson et al. (1987) presented one-
and two-dimensional models for aerobic biodegradation of organic
contaminants in ground water coupled with advective and disper-
sive transport. A microcolony approach was used in the modeling
effort: microcolonies of bacteria are represented as disks of uniform
radius and thickness attached to aquifer sediments. Associated with
each colony was a boundary layer of a given thickness across which
substrate and oxygen are transported by diffusion to the colonies.
The authors' results indicated that biodegradation would be expected
to have a major effect on contaminant transport when proper condi-
tions for growth exist. Simulations of two-dimensional transport sug-
gested that under aerobic conditions microbial degradation reduces
the substrate concentration profile along longitudinal sections of the
plume and retards the lateral spread of the plume. Anaerobic condi-
tions developed in the center of the plume because of microbial con-
sumption and limited oxygen diffusion into the plume's interior.

Widdowson et al. (1988) extended their previous work to simu-
late oxygen- and/or nitrate-based respiration. Basic assumptions in-
corporated into the model include a simulated particle-bound micro-
bial population comprised of heterotrophic facultative bacteria in which
metabolism is controlled by lack of an organic carbon electron donor
source (substrate), an electron acceptor (oxygen and/or nitrate), a
mineral nutrient (ammonium), or all three simultaneously.

Srinivasan and Mercer (1988) presented a one-dimensional, finite
difference model for simulating biodegradation and sorption processes
in saturated porous media. The model is formulated to accommo-
date a variety of boundary conditions and process theories. Aerobic
biodegradation was modeled using a modified Monod function; anaerobic
biodegradation was modeled using Michaelis-Menten kinetics. In
addition, first-order degradation was allowed for both substances.
Sorption was incorporated using linear, Freundlich, or Langmuir equi-
librium isotherms for either substance.

MacQuarrie and Sudicky (1990) used the model developed by
MacQuarrie et al. (1990) to examine plume behavior in uniform and
random flow fields. In uniform ground water flow, a plume origi-
nating from a high-concentration source will experience more spreading
and slower normalized mass loss than a plume from a source of
lower, initial concentration because dissolved oxygen is more quickly
depleted. Large ground water velocities produced increases in the
rate of organic solute mass loss because of increased'mechanical mix-
ing of the organic plume with oxygenated ground water.